Abstract. For the sake of accelerate the modern engineering management, promote the transformation and upgrading of highway and waterway engineering construction and development, improve the quality, safety and operation service level of highway and waterway engineering. This article puts forward the construction of the quality engineering of highway water transportation which include planning and design, construction management, construction quality, ecological landscape, traffic culture and service capacity. This article combines Delphy Method and analytic hierarchy process (AHP) to analyze the weight of the index, select the engineering to carry on the empirical evaluation. Finally, this paper examines the scientificity and rationality of the evaluation index system.
Introduction
The concept of "Quality Engineering"has promoted the internal quality and external grade of modern engineering management. Internal quality refers to the function, durability, reliability, safety, applicability and so on. The external grade refers to the beauty of architectural art, the beauty of engineering technology, strong transportation culture and service ability.
Construction the Index System
Scientific, perfect and reasonable establishment of the evaluation index system for the quality of highway transportation quality is the precondition for comprehensive evaluation of highway water transport engineering, application of analytic hierarchy process and fuzzy comprehensive evaluation.
The principle of the index system establishing The Principle of Combination of Guidance and Maneuverability. The selection of the indicators should not only take into account the possibility of the implementation of each engineering, but also have a certain orientation and forward-looking. Meanwhile, In terms of technology, management mechanism, brand building and other aspects, we should encourage engineering to innovate according to local conditions, forming bright spots and constantly improving the overall level of highway engineering management.
The Principle of Combination of Process Evaluation and Engineering Effect. Each index in the evaluation system should not only pay attention to the actual effect of the evaluation of the engineering, but also pay attention to every link in the engineering construction. The index should have the attribute of evaluate of the built and building engineering. It has practical significance to guide the engineering on the construction process.
The Principle of Combination of Qualitative and Quantitative Analysis. The evaluation index system of highway quality engineering is very complex, some indexes can be quantified and some cannot. The intrinsic quality of the engineering could evaluate by the current and quantifiable standard of inspection and evaluation. For indicators that cannot be quantified, could qualitative analysis can be used to illustrate the meaning of the index.
The Principle of Non-correlation. The content of highway quality engineering involves the various stages of design, construction, operation and maintenance. It includes quality, safety, scientific and technological innovation, green, low carbon and culture. In the process of selecting the evaluation index, we should try to avoid the intersecting repeatability among the indexes, which is beneficial to the construction of the evaluation index system.
Construction of Quality Engineering Index System
The route of evaluation index system First of all, it is necessary to determine the premise of the evaluation of the highway water transportation engineering, to determine the purpose of evaluation, to formulate the evaluation principles and to make clear the scope of the evaluation.
Secondly，carried out the primary selection of the index, determined the main contents of the evaluation index system, analysis the qualitative or quantitative and interpretation of each index.
Lastly, we should comprehensively evaluate the index system, determine the evaluation method, calculate the index weight, select engineering for trial evaluation, determine whether the evaluation result is effective, and finally determine the evaluation index system.
The content of the evaluation index system After analysis the factors that affect the quality of highway and waterway engineering, solicit expert opinion, establish the evaluation index system, the evaluation and screening according to expert advice, selects 6 first level indicators, 22 second level indicators and 67 third level indicators.
Determination of Weight
AHP is a systematic and hierarchical analysis method combining quantitative and qualitative. AHP was proposed by American operational research scientist A.L.Safety in 1970s. It is a method which cans analysis the multi index system scheme in a hierarchical and structured way. It makes the decision makers model and quantify the decision thinking process of complex systems. Application of using the AHP, The decision maker can decompose the complex problem into several factors and several levels, comparison and calculation among various factors, the weight of different schemes can be obtained, it provides the basis for the choice of the best decision.
In general, it can be divided into six steps:
Step 1: Establishing hierarchical structure Building a hierarchical analysis structure model, AHP can be used to solve the related problems in the field of economic management. This level is divided into three layers: the target layer, the standard layer and the index layer.
The target layer: It includes the target and the result of the target. There is only one element in this layer.
The standard layer: It is an intermediate link to achieve the goal. It can be divided into several levels. For example, the standard layer I, the standard layer II and so on.
The index layer: The options and targets for achieving goals and guidelines
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The number of layers in hierarchical is related to the complexity and exhaustion of the analytical problems. If you want to analyze the problem in detail, you need to build a good hierarchy.
Step 2: Constructing the judgment matrix of comparison AHP uses a comparison method to derive the mutual weight of criteria and indicators. It can make a corresponding judgement based on the experts think the importance of various factors at each level. Then all these judgments are represented by the appropriate scale and the numeric value, and then they are written as the judgment matrix.
For the n elements, The judgment matrix of the comparison is () ij n n CC   , The judgment matrix of the structure is as follows: 
When solving the actual problems encountered, the judgment matrix often shows the characteristics that are not necessarily consistent. Therefore, in this case, the consistency check must be carried out.
Step 3: Checking the consistency of judgment matrix The consistency test is to test the coordination between the elements' importance and avoid the conflicting phenomena between the elements. In the AHP method, lead into the negative mean value of the other characteristic roots outside the maximum eigenvalue of the matrix, use this as an indicator of the deviation of the judgment matrix from the consistency. To test the consistency of decision makers' judgement thinking, the smaller the CI value, it shows that the better the consistency of the judgment matrix is better. The greater the CI value, the greater the degree of deviation from the complete consistency of the judgment matrix.
Step 4: Hierarchical single order The relative importance of a factor at a certain level relative to a certain factor in the previous level，it can be reduced to the maximum characteristic root and the eigenvector problem of the calculation judgment matrix.
Calculation of the product of each element in a judgement matrix i M . According to the hierarchical structure, a layer by layer calculation should be carried out from the upper layer of the upper layer. Thus, the ranking values of the lowest level relative to the relative importance of the highest level can be calculated.
Step 6: Make the corresponding decision based on the results of the previous steps
Finally through consistency test, it is concluded that the weight of quality engineering evaluation index is as follows: 
Conclusion
According to the above established quality engineering evaluation index system and the calculated weight of each index, select an empirical analysis of a project as a trial evaluation object. Through the process and results of empirical analysis that the quality engineering evaluation index system constructed in this paper has certain applicability and operability. But the index system still has some inadaptability, it is necessary to increase the scope of application and improve it.
